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Background: Sleep problems, especially insomnia, are a common complaint among adults. 
International studies on university students have shown prevalence rates between 4.7% and 36.2% 
for sleep difficulties, and 13.1% and 28.1% for insomnia. Sleep problems are associated with 
lower social and academic performance and can have a severe impact on psychological and 
physical health.
Objective: The goal of this study was to outline sleep characteristics, prevalence of sleep 
problems, insomnia, and associations with self-efficacy among German university students.
Methods: A total of 2196 university students (70.9% women; mean age 24.16 years)  participated 
in the study. Sleep characteristics, sleep problems, insomnia, and self-efficacy were assessed 
using a questionnaire.
Results and conclusion: Analyses revealed that more than 16% of surveyed students needed 
more than 30 minutes to fall asleep. About 7.7% of the students suffered from insomnia. Short 
sleep was significantly associated with a considerably increased rate of insomnia (20%). 
Insomniacs showed lower self-efficacy than students without sleep problems.
Keywords: university students, sleep characteristics, sleep problems, insomnia, self-efficacy
Introduction
Recently, sleep research has focused not only on children and adults but also on 
students in particular.1–4 These studies have shown that sleep problems such as dif-
ficulty falling asleep and maintaining sleep are common complaints among university 
students.2–8 Indeed, 4.7% of 1200 students in Switzerland reported poor sleep quality.9 
Moreover, Buboltz and colleagues10 showed that 15% of US college students reported 
poor sleep quality and 73% indicated at least occasional sleep problems. Ban and 
Lee11 determined that 36.2% of university students in Korea had sleep disturbances. 
Pronounced insomnia is also common among students; Nadorff et al2 reported a preva-
lence of 13.1% for insomnia symptoms among US college students in West Virginia. 
In a ddition, according to the research of Loayza et al,12 28.1% of medical students in 
Brazil suffered from insomnia.
Students are faced with challenging facets of their lives such as exams, work, family, 
relationships, and classes. Sleep is normally not the focus of health-related behavior 
at this age, but nevertheless the amount of requirements often leads to stress.13,14 As is 
well-known, daily hassles and chronic stress are factors for the onset and maintenance 
of sleep problems.15 Thus, about 30% of students are often sleep deprived with less 
sleep than recommended and have an overall mean of sleep duration of 7.02 hours 
per night.13 Sleep problems can lead to further stress: 54.1% of the students asked by 
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Schleider and Güntert16 reported sleep deprivation/sleepiness 
as a cause for their learning and working problems.
As sleep problems are associated with numerous 
complaints in social16 and academic performance, such as 
difficulties in concentration17 as well as psychological and 
physical health,18 coherence and causal relationships should 
be discussed. Coping strategies and problem-solving com-
petence are factors disputed for differences in health and 
sleep quality.18–21
Klomegah22 showed that a predictor of academic success 
is high school graduation and self-efficacy. Self-efficacy is 
denoted as the ability to manage future behavior and the 
expectation that a person has toward actions mastered by 
self-competence. According to Bandura,23 self-referred cog-
nitions influence thinking, feeling, motivation, and behavior 
in a significant way. He suggests that students’ beliefs in 
their self-efficacy, to regulate their own competence, play a 
key role in mastering academic demands.24 In-line with this, 
Bouchard and colleagues discussed low self-efficacy in the 
context of sleep problems.25
To our knowledge, there has been no investigation of 
sleep problems and self-efficacy among university students 
in Germany to date. The goal of this study is to close this gap 
by outlining sleep characteristics, prevalence of insomnia, 
and to highlight the associations with self-efficacy among 
German university students. Specifically, we wanted to 
observe the hours of sleep per night, the time of going to bed, 
the time students woke up in the morning, and the time they 
needed to fall asleep during the last month. Additionally, we 
wanted to explore the occurrence of night waking and how 
fitful their sleep was. Furthermore, to avoid answers on the 
basis of an acute state, we based all of these questions on 
the last month. Alongside these sleep characteristics, our 
goal was to  evaluate the prevalence of insomnia in a student 
population.
Methods
Questionnaire
The questionnaire used in the present study was embedded 
in an Internet-based survey on gastrointestinal complaints 
and stress in university students. Only the results concerning 
sleep questions are reported in this paper.
The online questionnaire consisted of four sections: 
(1) sociodemographic information (age, gender, number of 
semesters, place of study), (2) questions on gastrointestinal 
symptoms and other somatic complaints, (3) assessment of 
sleep characteristics, and (4) assessment of subjective self-
efficacy using the well-validated general self-efficacy scale 
(GSE) by Schwarzer and Jerusalem.26 Time suggested for 
completion of the questionnaire was about 20 minutes.
The assessment of sleep characteristics was based on 
questions about time of going to bed, awaking in the morn-
ing, and about time needed to fall asleep, during the previ-
ous month. Additionally, the occurrence of awaking during 
the night and fitful sleep per week in the last month were 
ascertained. If sleep problems were reported, questions 
were asked about resulting impairment of work habits and 
concentration.
Insomnia was defined (according to the International 
Classification of Sleep Disorders – Second Edition27 and 
Lichtstein et al)28 as:
•	 falling asleep time lasting longer than 30 minutes at least 
three times per week
•	 awaking during the night that was regarded as disturbing 
at least three nights per week
•	 at least a moderate impairment of work habits and con-
centration caused by less restful sleep.
recruitment of participants
Brief information about the study and a hyperlink to the 
online questionnaire were sent via email to all students of 
Tuebingen University (23,222 students in 2009). To avoid 
stress due to exams, the study was introduced at the beginning 
of the semester. To increase the sample size, local students 
were encouraged to pass on the survey hyperlink to students 
from other universities.
The study was approved by the ethics committee of the 
University Hospital, Tuebingen. Online information about 
the goals of the study and confirmation of anonymity of the 
data were provided. Informed consent was given by deliber-
ately clicking a relevant statement on the webpage.
Statistics
Data were analyzed using Statistics 18.0 (SPSS, Chicago, IL). 
Frequencies were reported as percentages; comparisons 
between frequency-based data were performed using χ²-tests. 
Continuous variables were compared using two-tailed 
independent-sample t-tests. For all comparisons, the statis-
tical level of significance was set at P , 0.05. If not noted 
explicitly, analyses were executed adjusting for gender using 
weighting factors, because of the unequal gender ratio in the 
sample. Furthermore, separate analyses were calculated to 
allow gender-specific statements. One univariate and two 
multivariate logistic regression models were performed to 
calculate odds ratios (ORs) and adjusted ORs, for associa-
tions of insomnia with demographic information and factors 
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of sleep behavior. All logistic regression results are reported 
as ORs with associated 95% confidence intervals.
Results
Participants
A total of 1795 students from the University of Tuebingen 
entered the study. In addition, 604 students from other 
universities filled out the questionnaire, leading to a total 
sample of 2399 students (1701 females, 696 males, two 
unknown). The mean (M) age of participants was 24.16 
years (standard deviation [SD] = 3.89) with an age range of 
17–65 years. Only 5.4% of the sample was aged .30 years 
and 0.8% .40 years. The average duration of studies in the 
complete sample (counted in semesters; 2 semesters = 1 year) 
was M = 6.18 semesters (SD = 3.58) with the range 
1–27 semesters.
Of all 2399 students, 2196 completed the questionnaire 
fully (91.6%). Noncompleting participants did not differ 
significantly from completers regarding age, gender, or 
number of semesters.
Sleep characteristics of students
Surveyed students reported a gender-adjusted overall 
sleep duration of M = 456.00 minutes (7.6 hours) per 
night (SD = 70.84) with only minor gender differences: 
M =  450.31 minutes (SD =  68.62) in males and 
M = 461.66 minutes (SD = 72.57) in females.
The time going to bed was surveyed using horal 
categories. The majority of students (72.4%) went to bed 
between 10 pm and 12 am (inclusive). Details are presented 
in Table 1. Added together, 26.5% of students went to sleep 
at or after 1 am, accompanied by a distinct difference between 
the genders (34.2% of male students vs 18.5% of female 
students; χ² = 66.086; P = 0.000). Students who went to bed 
at 1 am or later, showed a significantly elevated prevalence 
of insomnia (9.6% vs 7.0%; χ² = 3.998; P = 0.046).
Since time needed to fall asleep was noted using given 
categories, no mean can be calculated; the majority of 
respondents (84.1%) fell asleep within 30 minutes, whereas 
16% needed more than 30 minutes to fall asleep, and fall-
ing asleep took longer than 1 hour for 5.7% of the students. 
Table 2 lists detailed information and gender differences. 
There was a significant shift between the 15 minute and the 
30 minute category, indicating a longer period of falling 
asleep in women.
Prevalence of sleep disturbances  
and insomnia in students
Difficulties falling asleep (=lasting longer than 30 minutes at 
least three times per week) are quite prevalent in this sample: 
adjusting for gender, 327 students (14.9%) reported this 
issue. There was only a slight difference between genders: 
14.1% in males and 15.7% in females (χ² = 0.906; P = 0.341). 
Approximately one quarter of the sample (25.9%) indicate 
frequent awakenings at night (=at least three nights per 
week) and regarded this as disturbing. Females were slightly 
more concerned about waking at night (27.6% vs 24.2%; 
χ² = 2.593; P = 0.107). A third of students (33.3%) noted fitful 
sleep at least three nights per week, whereas female students 
(36.5%) were significantly more affected than male students 
(30.0%), χ² = 8.643; P = 0.003. Insomnia could be ascertained 
in 7.7% of students (adjusted for gender), whereby female 
students were more likely to fulfill established insomnia 
criteria (9.3% vs 6.2%; χ² = 5.573; P = 0.018).
Those new to study did not differ from the rest of the 
sample regarding insomnia (8.0% vs 7.7%; χ² = 0.037; 
P = 0.848), but long-term students (.12 semesters) did differ 
perceptibly. The prevalence of insomnia in long-term  students 
was 13.0% compared with 7.5% of the rest (χ² = 4.050; 
P = 0.044). In medical students (n = 170) the prevalence 
of insomnia was only 4.1%, but did not  differ significantly 
(χ² = 2.827; P = 0.093) from the other participants.
Based on overall sleep duration, surveyed students 
were classified as short (,1 SD from mean), normal, or 
long sleepers (.1 SD from mean). Sleeping “short” was 
significantly associated with an increased rate of insomnia. 
Nearly 20% of short sleepers fulfilled the criteria for 
insomnia, whereas only 6.3% of normal sleepers and 5.1% of 
long sleepers did. As reported in Table 3, this effect can be 
shown for both genders.
The majority of students (58.8%) got up between 7 am 
and 8 am. The time to get up was classified as “early” 
(5 am to 7 am), “normal” (8 am to 9 am), and “late” 
(10 am and later). Late risers featured a remarkably elevated 
Table 1 Time going to bed among university students
Go to bed at Frequency Percentage
8 pm 3 0.2
9 pm 17 0.8
10 pm 187 8.5
11 pm 682 31.1
12 am 721 32.8
1 am 374 17.0
2 am 157 7.1
3 am 40 1.8
4 am 7 0.3
5 am 6 0.3
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 prevalence of insomnia (χ² = 20.261; P = 0.000). For details 
see Table 4.
Multivariate model of influence factors  
in insomnia
As reported in Table 5, some of the previously introduced 
variables were incorporated in univariate and multivariate 
logistic regression models to estimate odd ratios (gender, 
long-term student, late riser, going to bed after midnight, 
sleeping short, fitful sleep). Univariate logistic regression 
models (unadjusted estimates) show ORs between 1.55 and 
6.10 with no significant results for the variables “long-term 
student” and “going to bed after midnight.” Minimal (g ender-
adjusted) multivariate logistic regression models show 
comparable results. A third multivariate logistic regression 
model adjusting for all incorporated variables found three 
stable variables still maintaining significance: (1) rising late 
(adjusted OR = 3.60), (2) sleeping short (adjusted OR = 3.48), 
and (3) fitful sleep (adjusted OR = 4.37).
Subjectively reported self-efficacy
Self-efficacy, measured by the GSE scale, was significantly 
higher in students without sleep problems (M = 28.67, 
SD = 4.98) compared with the sample suffering from insom-
nia (M = 24.48, SD = 5.88), t = 8.99, P = 0.000. The GSE 
score was significantly correlated with time needed to fall 
asleep (r = −0.208, P , 0.001), but not with overall sleep 
duration (r = 0.035). Whereas no significant difference con-
cerning self-efficacy was detected between short, normal, 
or long sleepers, F (2,2824) = 2.70, P = 0.067 (short sleeper 
M = 27.67 SD = 5.99; normal sleeper M = 28.36, SD = 4.99; 
long sleeper M = 28.40, SD = 5.36). Furthermore, male 
students showed a significantly higher score (M = 28.88; 
SD = 5.25) in self-efficacy than females measured by the 
GSE scale (M = 27.81, SD = 5.05), t = 4.48, P = 0.000.
Discussion
Recent studies have shown that sleep problems are common 
among university students worldwide with prevalence rates 
of 4.7% to 73%.2,3,5–10,29,30 The results of our study are in-line 
with previous findings and indicate that sleep problems are also 
common in German university students: in sum, 14.9% report 
difficulties falling asleep, requiring more than 30 minutes to 
fall asleep at least three times a week over a period of 1 month. 
However, more women report difficulty falling asleep than 
men (14.1% vs 15.7%). This rate is higher than the prevalence 
reported by Taylor et al.1 Furthermore, just over one quarter 
of the sample (25.9%) reported frequent waking at night and 
regarded this as disturbing. A third of students (33.3%) reported 
fitful sleep at least three nights per week. At least 7.7% suffered 
Table 2 Time needed to fall asleep in the gender adjusted overall sample and split in genders
Time needed  
to fall asleep
Overall sample Female students Male students Differences between 
the gendersFrequency Proportion Frequency Proportion Frequency Proportion
immediately 533 24.3% 375 24.0% 155 24.6% –
15 min 760 34.6% 494 31.6% 238 37.7% χ² = 7.553; P = 0.006
30 min 553 25.2% 427 27.3% 146 23.1% χ² = 4.073; P = 0.044
1 h 226 10.3% 168 10.7% 62 9.8% –
1.5 h 74 3.4% 59 3.8% 19 3.0% –
2 h 37 1.7% 33 2.1% 8 1.3% –
3 h 10 0.5% 7 0.4% 3 0.5% –
.3 h 1 0.1% 2 0.1 – – –
Table 3 Short and long sleep and associations with prevalence of insomnia
Average sleep  
duration (min)
Prevalence of insomnia
Short sleepers (,1 SD) Normal sleepers Long sleepers (.1 SD)
Overall sample  
(gender adjusted)
M = 456.00  
(SD = 70.84)
52/265  
19.6%
105/1676  
6.3%
13/255  
5.1%
χ² = 59.998; 
P = 0.000
Males M = 450.31  
(SD = 68.62)
17/84  
20.2%
21/434  
4.8%
1/113  
0.9%
χ² = 35.439; 
P = 0.000
Females M = 461.66  
(SD = 72.57)
32/170  
18.8%
97/1166  
8.3%
16/229  
7.0%
χ² = 21.131; 
P = 0.000
Abbreviations: M, mean; SD, standard deviation.
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from all symptoms, such as difficulty falling asleep, frequent 
night waking, and daily impairments. This rate was below the 
prevalence of 9.4% reported by Taylor et al,1 but we have to con-
sider that that study focused on the problem of falling asleep as 
an insomnia complaint. Furthermore, our results correspond 
with Hardison et al’s study.31 One has to take into account that 
differences may occur due to different definition criteria; in our 
study, the symptoms were diagnosed on the basis of frequen-
cies per night/week and over a period of 1 month. Other studies, 
however, selected answer categories such as “often,” “rarely,” 
or “yes” or “no” without numerical data.2,12 Therefore, all of 
the sleep-related results described, such as difficulty falling 
asleep, night waking, and fitful sleep, are clinically relevant 
outcomes, as they can be declared as insomnia or insomnia 
symptoms, related to definition criteria.1–3,5–10,12,29–31
All sleep difficulties were more common in females than 
in males, which corresponds with previous findings about 
adults and older persons32–34 but is in contrast with the find-
ings of Lindberg and colleagues35 who examined younger 
persons. Therefore, our study provides evidence that sleep 
problems are more prevalent among women even in a young 
adult population.
Focusing on the sleep-related risk factors, we detected 
rising late (adjusted OR = 3.60), short sleep (adjusted 
OR = 3.48), and fitful sleep (adjusted OR = 4.37) as the 
main factors for insomnia. These sleep-related factors may 
especially apply to university students, as the high variability 
of starting times for courses allowed them to change sleep 
patterns easily. These results are also in-line with pr evious 
studies reporting that students are sleep deprived.13,16 
A dditionally, a challenging lifestyle, such as meeting friends 
late and having classes late in the morning, might allow young 
adults to establish irregular sleep–wake rhythms. As well as 
these changes in lifestyle, the extent of academic demands 
often leads to stress.13,14
The role of self-efficacy in the relationship of university 
academic demands and sleep was also considered in this 
study. Results showed a significant relationship between 
self-efficacy and insomnia: self-efficacy was lower in 
students suffering from insomnia. Moreover, self-efficacy 
was significantly correlated with the time needed to fall 
asleep but not with the sleep duration. These results are in 
accordance with the findings of Bouchard and colleagues.25 
One could anticipate that high self-efficacy might be a 
protective factor for sleep problems; in contrast, low self-
efficacy seems to be a risk factor for sleep problems and, 
thus, should be kept in mind in the prevention and therapy 
of sleep disorders.
Table 4 Time getting up and associations with prevalence of insomnia
Classification Get up time Frequency Percentage Prevalence of insomnia
Early 5 am 17 0.8 58/927  
6.3%6 am 271 12.3
7 am 638 29.1
Normal 8 am 652 29.7 76/1026  
7.4%9 am 375 17.1
Late 10 am 133 6.0 36/242  
14.9%11 am 66 3.0
12 pm 30 1.4
After 12 pm 14 0.6
Table 5 Logistic regression models evaluating the association between insomnia and previously introduced variables
Predictor variables OR (95% CI) for insomnia Adj OR (95% CI) for insomnia
Univariate logistic  
regression models  
(unadjusted estimates)
Minimal multivariate logistic  
regression models  
(gender-adjusted estimates)
Multivariate logistic regression 
model of all variables
Gender 1.55 (1.08–2.24)* – 1.37 (0.92–2.04)
Long-term student 1.62 (0.87–3.03) 1.66 (0.89–3.11) 1.96 (0.99–3.90)
Late riser 2.32 (1.56–3.45)** 2.45 (1.64–3.66)** 3.60 (2.19–5.91)**
Going to bed after midnight 1.34 (0.96–1.88) 1.46 (1.04–2.06)* 0.71 (0.46–1.09)
Sleeping short (,1 SD) 3.20 (2.24–4.57)** 3.29 (2.30–4.71)** 3.48 (2.29–5.30)**
Fitful sleep (3×/week) 6.10 (4.34–8.57)** 6.00 (4.27–8.44)** 4.37 (3.03–6.28)**
Notes: *Statistically significant at P , 0.05; **statistically significant at P , 0.01.
Abbreviations: adj OR, adjusted odds ratio; CI, confidence interval; OR, odds ratio.
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Our results showed that between 14.1% and 33.3% of 
participants suffered from at least one insomnia symptom. 
Taken into account that sleep problems are discussed as a 
cause for learning problems, outcomes of exams might be 
worse for subjects with insomnia.16,17
Furthermore, sleep problems are associated with numer-
ous complaints in social,16 psychological, and physical 
health18 and should be considered as an influencing factor in 
developing suicidal thoughts or suicide attempts.2
Although it is unknown whether insomnia symptoms lead 
to decreased mental health or whether mental problems lead 
to sleep disorders such as insomnia in university students, 
the results of this study reveal that sleep problems, especially 
insomnia, are a problem for university students to the same 
extent as in the general population. To our knowledge, the 
current study is the first one in Germany focusing on the 
investigation of prevalence of insomnia and the association 
between sleep problems and self-efficacy among university 
students.
Several methodological limitations of our study have to 
be noted. First of all, the relation of sleep parameters, sleep 
habits, insomnia symptoms, and self-efficacy were assessed 
in a cross-sectional way and without objective measurements. 
Thus, it is not possible to answer the question as to whether 
sleep symptoms, especially insomnia, are a precursor to, 
or a consequence of, specific lifestyle, workload, or mental 
health problems. In the future, more longitudinal studies as 
well as detailed subjective instruments, such as sleep diaries 
and objective data, are needed to answer these questions. 
F urthermore, it was not possible to evaluate all of the interest-
ing influencing factors within one questionnaire; therefore, 
data concerning the level of physical activity, menstrual 
cycles of females, or workload were not included.
Sleep problems often have numerous negative conse-
quences such as daily impairment and susceptibility to 
the onset of major psychiatric disorders. Therefore, sleep 
behavior and sleep problems are important and influential 
issues in public health. It might be helpful if university 
information centers considered the impact of healthy sleep 
on mental health, daily functioning, and work productivity. 
Furthermore, other studies should be provided to respond 
to the gap in knowledge of sleep and its difficulties among 
young adults at university.
Disclosure
The authors have no conflicts of interest to declare in this 
work.
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